Despite the aging of the population, little is known about the sexual behaviors and sexual function of older people.
Results
The unweighted survey response rate for this probability sample was 74.8%, and the weighted response rate was 75.5%. The prevalence of sexual activity declined with age (73% among respondents who were 57 to 64 years of age, 53% among respon dents who were 65 to 74 years of age, and 26% among respondents who were 75 to 85 years of age); women were significantly less likely than men at all ages to report sexual activity. Among respondents who were sexually active, about half of both men and women reported at least one bothersome sexual problem. The most prev alent sexual problems among women were low desire (43%), difficulty with vaginal lubrication (39%), and inability to climax (34%). Among men, the most prevalent sexual problems were erectile difficulties (37%). Fourteen percent of all men report ed using medication or supplements to improve sexual function. Men and women who rated their health as being poor were less likely to be sexually active and, among respondents who were sexually active, were more likely to report sexual problems. A total of 38% of men and 22% of women reported having discussed sex with a physician since the age of 50 years.
Conclusions
Many older adults are sexually active. Women are less likely than men to have a spousal or other intimate relationship and to be sexually active. Sexual problems are frequent among older adults, but these problems are infrequently discussed with physicians.
L ittle is known about sexuality among older persons in the United States, despite the aging of the population. Sexual ity encompasses partnership, activity, behavior, attitudes, and function. 1 Sexual activity is associ ated with health, 2-4 and illness may considerably interfere with sexual health. 5 A massive and grow ing market for drugs and devices to treat sexual problems targets older adults. Driven in part by the availability of drugs to treat erectile dysfunc tion, the demand for medical attention and ser vices relating to sexual health is increasing. Yet there is limited information on sexual behavior among older adults and how sexual activities change with aging and illness.
Limited data have indicated that some women and men maintain sexual and intimate relation ships and desire throughout their lives, 2,4,6-8 but these data derive primarily from studies that are small, do not include very old persons, and rely on convenience samples. Physiologic changes can affect the sexual response of men and women and may inhibit or enhance sexual function as people age. 9,10 Many people, particularly women, lose their sexual partner as they age. Age and poor health are negatively associated with many as pects of sexuality. 3, 5, 11, 12 Sexual problems may be a warning sign or consequence of a serious under lying illness such as diabetes, an infection, uro genital tract conditions, or cancer. 10, 13 Undiag nosed or untreated sexual problems, or both, can lead to or occur with depression or social with drawal. [14] [15] [16] Patients may discontinue needed medications because of side effects that affect their sex lives, 17 and medications to treat sexual problems can also have negative health effects, yet physician-patient communication about sexu ality is poor. 18, 19 No comprehensive, nationally representative, populationbased data are avail able to inform physicians' understanding of the sexual norms and problems of older adults. We designed the National Social Life, Health, and Ag ing Project (NSHAP) to provide data on the sexual activity, behaviors, and problems of older adults.
Me thods

Study Population
We selected a nationally representative probabil ity sample of communitydwelling persons 57 to 85 years of age from households across the United States; this population was screened in 2004.
Blacks, Hispanics, men, and the oldest persons (75 to 84 years of age at the time of screening) were oversampled. Of 4017 eligible persons, 3005 (1550 women and 1455 men) were successfully interviewed, yielding an unweighted response rate of 74.8% and a weighted response rate of 75.5%. 20 Inhome interviews were conducted in English and Spanish by professional interviewers between July 2005 and March 2006. During these visits, anthro pometric measurements were performed; blood, salivary, and vaginal mucosal specimens were obtained, and physical function and sensory func tion were assessed. The protocol was approved by the institutional review boards of the University of Chicago and NORC (National Opinion Research Center); all respondents provided written informed consent.
Measures
A complete marital and cohabiting history was obtained, with information on the timing of up to three most recent sexual partnerships within the previous 5 years. Sex or sexual activity was defined as "any mutually voluntary activity with another person that involves sexual contact, wheth er or not intercourse or orgasm occurs." Respon dents who were married or cohabiting at the time of the survey or who reported having a "romantic, intimate, or sexual partner" were referred to as having a "spousal or other intimate relationship." Those who had had sex with at least one partner in the previous 12 months were considered to be "sexually active." (This variable could not be calcu lated for 107 persons because of missing data.)
Detailed information was collected about one, or if more than one, two of the respondents' most recent sexual partnerships (within the previous 12 months), including the frequency of sex and participation in activities such as vaginal inter course and oral sex; for this analysis, performing and receiving oral sex were combined into a sin gle indicator measuring any oral sex in the pre vious 12 months. Data with regard to the most recent sexual partnership are reported here. All respondents who had not had sex in the previous 3 months were asked to indicate why from a list of possible reasons. One third of the subjects re ceived these questions in a leavebehind question naire that was completed by the respondent after the interview and returned by mail; 84% (86%, weighted) returned the questionnaire. A selfadmin istered questionnaire completed during the in home interview asked about the frequency of masturbation, which was defined as "stimulating your genitals (sex organs) for sexual pleasure, not with a sex partner." Overall, 2 to 7% of respon dents declined to answer questions about sexual activities and problems; 14% declined to answer the question regarding masturbation.
Sexually active respondents were asked about the presence of several sexual problems involving interest, arousal, orgasm, pain, and satisfaction; these problems were selected on the basis of di agnostic 21 and clinical 22,23 criteria for sexual dys function. Respondents were asked about the pres ence of a problem for "several months or more" during the previous 12 months; this wording re flects chronic rather than episodic problems and permits direct comparisons with previous popu lationbased surveys of adult sexuality. 3, 11 Respon dents rated the degree to which each reported symptom bothered them ("a lot," "somewhat," or "not at all"); we defined "bothersome" as either "somewhat" or "a lot."
Respondents were asked to rate their physical health using the standard 5point scale with the responses "excellent," "very good," "good," "fair," or "poor." They also were asked whether a med ical doctor had ever told them they had any of several common medical conditions, including hypertension (high blood pressure), diabetes (high blood sugar), and any type of arthritis. Commu nication with a physician about sex was ascer tained in the leavebehind questionnaire with the following question: "Since you turned 50, have you ever discussed sex with a doctor?"
The purpose of the study was to obtain esti mates of the prevalence of sexual activity, behav iors, and problems in the older population. We hypothesized that the profiles of activity and problems would differ between men and women and that differences across age groups would not be uniform for all outcomes. A second objective was to describe the relationship between sexual ity and a variety of health conditions.
Statistical Analysis
Approximate 95% confidence intervals for per centage estimates were obtained by inverting the corresponding Wald test. 24 Logistic regression 25 was used to model the likelihood of being sexu ally active, of engaging in a variety of sexual be haviors, and of experiencing specific sexual prob lems. These models included age group (57 to 64 years, 65 to 74 years, and 75 to 85 years) and self rated health (excellent or very good, good, and fair or poor) as covariates and were estimated sepa rately for men and women. Results are presented as odds ratios with 95% confidence intervals. Indi cator variables for arthritis, diabetes, and hyper tension were then added to these models. In ad dition, the percentage of respondents who were sexually active, the percentage with a current spouse or intimate relationship, and the percent age with a current spouse or intimate relationship who were sexually active were plotted separately by age categories (57 to 60, 61 to 65, 66 to 70, 71 to 75, 76 to 80, and 81 to 85 years), male or fe male sex, and selfrated health.
We used weights to adjust for differential prob abilities of selection and differential nonresponse for all analyses. We computed standard errors with the use of the linearization method, 26 tak ing into account the stratification and clustering of the sample design. Reported confidence inter vals do not include any adjustment for multiple testing. All analyses were performed by means of Stata statistical software, version 9.2. 27 R e sult s Table 1 summarizes the demographic and health characteristics of the survey respondents. These characteristics closely match those of respondents in the 2002 Current Population Survey 28 and re cent national studies of health (e.g., the Health and Retirement Study 29 ).
The likelihood of being sexually active declined steadily with age and was uniformly lower among women than among men (Table 2 ). In addition, the likelihood of being sexually active was posi tively associated with selfreported health (Fig. 1A) . The odds ratio for being sexually active among those who reported their health to be "poor" or "fair" as compared with those reporting "very good" or "excellent" health was 0.21 (95% confi dence interval [CI], 0.14 to 0.32) for men and 0.36 (95% CI, 0.25 to 0.51) for women.
At any given age, women were less likely than men to be in a marital or other intimate relation ship, and this difference increased dramatically with age ( Fig. 1B) . Of the 1198 men and 815 women in a relationship, only 3 men and 5 wom en reported that the relationship was with some one of the same sex. Figure 1C shows the per centage of respondents with a spousal or other * Estimates are weighted to account for differential probabilities of selection and differential nonresponse. The confidence interval is based on the inversion of Wald tests constructed with the use of designbased standard errors. † Race or ethnic group was determined on the basis of the questions "Do you consider yourself primarily white or Caucasian, black or African American, American Indian, Asian, or some thing else?" and "Do you consider yourself Hispanic or Latino?" Six respondents who reported being both Hispanic and black or African American were included in the black group. intimate relationship who reported being sexual ly active; among those who were not in a relation ship, only 22% of men and 4% of women report ed being sexually active in the previous year. Among men and women of the same age, men with a spousal or other intimate relationship were more likely to be sexually active than women with such a relationship. However, the difference in the rates of sexual activity between men and women was considerably smaller among those with a spousal or intimate relationship; this difference reflects, in part, the disparity in ages between men and women within current relationships. Among all current marital and intimate relation ships in the sample, the mean (±SD) difference in age between male and female partners was 3.2±5.7 years. Among respondents who were sexually active, the frequency of sex was lower among those who were 75 to 85 years of age than among younger persons (Table 2 ). However, even in this oldest age group, 54% of sexually active persons report ed having sex at least two to three times per month, and 23% reported having sex once a week or more. Fiftyeight percent of sexually active re spondents in the youngestage group reported en gaging in oral sex, as compared with 31% in the oldest age group.
The prevalence of masturbation, like that of sexual activity with a partner, was lower among respondents at older ages and was higher among men than among women. Poorer health was also associated with a lower likelihood of masturba tion among women (Table 2) . Fiftytwo percent of men and 25% of women with a spousal or other intimate relationship reported masturbating in the previous 12 months, as compared with 55% of men and 23% of women without a current spousal or other intimate relationship.
Women were more likely to rate sex as being "not at all important" (35%, as compared with 13% of men). A total of 41% of respondents in the oldestage group rated sex as being "not at all important," as compared with 25% of respon dents in the middle group and 15% of respon dents in the youngest group. Respondents who were not sexually active were also more likely to give this answer (48%, as compared with 5% of respondents who were sexually active). Table 2 lists the prevalence of sexual problems among respondents who were sexually active and the associations of these problems with the re * Estimates are weighted to account for differential probabilities of selection and differential nonresponse. The confidence interval (CI) is based on the inversion of Wald tests construct ed with the use of designbased standard errors. † Adjusted odds ratios are based on a logistic regression including the age group and selfrated health status as covariates, estimated separately for men and women. The confidence in terval is based on the inversion of Wald tests constructed with the use of designbased standard errors. ‡ These data exclude 107 respondents for whom data on the timing of the last sexual encounter were missing. § Respondents were asked about this activity or behavior if they reported having sex in the previous 12 months. ¶ This question was asked of all respondents by means of a selfadministered questionnaire. A total of 162 declined to answer, 244 left the item blank, and 31 answered "don't know"; 27 questionnaires were lost in the field; and 1 respondent discontinued the interview before the questionnaire was provided.
‖ Prevalence was based on the number of respondents who reported having sex in the previous 12 months. ** This question was asked only of respondents who reported at least one sexual problem.
spondents' age and selfreported health status. Approximately half of all respondents (both men and women) reported having at least one bother some sexual problem, and almost one third of men and women reported having at least two bothersome sexual problems. Among men, the most prevalent sexual problems and the corre sponding percentages of those who were both ered by them were difficulty in achieving or main taining an erection (37% and 90%, respectively), lack of interest in sex (28% and 65%), climaxing too quickly (28% and 71%), anxiety about perfor mance (27% and 75%), and inability to climax (20% and 73%). For women, the most common sexual problems and the percentages of those who were bothered by them were lack of interest in sex (43% and 61%, respectively), difficulty with lubrication (39% and 68%), inability to climax (34% and 59%), finding sex not pleasurable (23% and 64%), and pain (most commonly felt at the vagina during entry) (17% and 97%). As compared with respondents who rated their health as being excellent, very good, or good, respondents who rated their health as being fair or poor had a higher prevalence of several problems, including difficulty with erection or lubrication, pain, and lack of pleasure. Women with diabetes were less likely to be sexually active than women without diabetes (Table 3) . Diabetes was also associated with a higher likelihood of difficulty with erec tion among men and a lower likelihood of mas turbation among both men and women. Among all respondents with a spousal or other intimate relationship who had been sexual ly inactive for 3 months or longer, the most com monly reported reason for sexual inactivity was the male partner's physical health (Table 4 ). A to tal of 55% of men and 64% of women reported this reason for a lack of sexual activity. Overall, women were more likely than men to report lack of interest as a reason for sexual inactivity; this was especially true among respondents with out a current relationship (51% of women vs. 24% of men).
Fourteen percent of men and 1% of women reported taking prescription or nonprescription medication or supplements to improve sexual function in the previous 12 months. Overall, 38% of men and 22% of women reported having dis cussed sex with a physician since the age of 50 years. * The likelihood of being sexually active, of engaging in a variety of sexual behaviors, and of experiencing specific sexual problems was based on a logistic regression including age group, selfrated health status, arthritis, diabetes, and hypertension as covariates, estimated separately for men and women. The confidence interval (CI) is based on the inversion of Wald tests constructed using designbased standard errors. † These data exclude 107 respondents for whom data with regard to the timing of the last sexual encounter were missing. ‡ Questions about these activities or behaviors were asked of respondents who reported having sex in the previous 12 months; the question referred to the preceding 12month period. § This question was asked of all respondents by means of a selfadministered questionnaire. A total of 162 declined to answer, 244 left the item blank, and 31 answered "don't know"; 27 questionnaires were lost in the field; and 1 respondent discontinued the interview before the questionnaire was provided. ¶ Respondents were asked about sexual problems if they reported having sex in the previous 12 months. ‖ This question was asked only of those respondents who reported at least one sexual problem. * Respondents were asked to check as many reasons as applied. Additional reasons listed included: painful intercourse, respondent's emotional problems, partner's emotional problems, family would not approve, friends would not approve, and lack of sufficient privacy. Each of these reasons was selected by fewer than 5% of respondents. The numbers of respondents are those who could have chosen the reason for the lack of sexual activity, and the percentages are the estimated proportion of respondents who chose that reason. Estimates are weighted to account for differential probabilities of selection and differential nonresponse. † These items were omitted from the inperson interview if the respondent reported having a spousal or other intimate relationship; in the leavebehind questionnaire, these items were omitted to avoid confusion on the part of the respondent. The same numbers of respondents could have selected "have not met the right person" and "have not met a willing partner" as reasons for lack of sexual activity; the percent ages are the estimated proportions of respondents who chose these reasons.
Dis cus sion
Our findings, based on nationally representative data from the NSHAP, indicate that the majority of older adults are engaged in spousal or other intimate relationships and regard sexuality as an important part of life. The prevalence of sexual activity declines with age, yet a substantial num ber of men and women engage in vaginal inter course, oral sex, and masturbation even in the eighth and ninth decades of life.
In our study, the frequency of sexual activity reported by respondents who were sexually active was similar to that reported among adults 18 to 59 years of age in the 1992 National Health and Social Life Survey (NHSLS), the only other com prehensive, populationbased study of sexuality in the United States. 30 The frequency of sexual activ ity did not decrease substantially with increasing age through 74 years of age, despite a high prev alence of bothersome sexual problems (>50%). Specific sexual problems were not assessed among sexually inactive adults; therefore, this study prob ably underestimates their overall prevalence. Near ly one in seven men reported taking medication to improve sexual function. About one quarter of sexually active older adults with a sexual problem reported avoiding sex as a consequence. These persons would be likely to benefit from therapeu tic interventions.
We found several disparities with regard to the sexuality of men and women at older ages. The impact of age on the availability of a spouse or other intimate partner is particularly marked among women. A total of 78% of men 75 to 85 years of age, as compared with 40% of women in this age group, reported having a spousal or other intimate relationship. This difference may be explained by several factors, including the age structure of marital relationships among older adults (men are, on average, married to younger women), differential remarriage patterns, 31 and the earlier rate of death among men as compared with women. 32, 33 A recent multinational survey 34 of persons 40 to 80 years of age (response rate, 19%) also showed that women were more likely than men to rate sex as an unimportant part of life and to report lack of pleasure with sex. Despite a simi larly high prevalence of bothersome sexual prob lems among women and men, we found that women were less likely than men to have dis cussed sex with a physician. Overall, these low rates of communication are consistent with data from other available reports, including one study of younger women. 35 Reasons for poor communi cation include the unwillingness of patients and physicians to initiate such discussions 19,36 and sex and age differences between patients and their physicians. 36 Negative societal attitudes about women's sexuality and sexuality at older ages may also inhibit such discussions. 18, 19 Previous studies, including the NHSLS, 11 the Global Study of Sexual Attitudes and Behaviors, 3 and a large study of younger adults (16 to 44 years of age) in the United Kingdom, 37 showed that sexual dysfunction is associated with poor health. Our study also showed that sexuality is closely linked to health at older ages, more so for men than for women. Persons in good physical health are more likely to have a spousal or other intimate relationship and are more likely to be sexually active with a partner. Consistent with previous research, our study indicates that diabetes is pos itively associated with difficulty with erection 7,38 as well as with a lower prevalence of sexual activ ity with a partner and masturbation. As has been previously reported, 3,7,11 the prevalence of erec tile difficulties is higher at older than at younger ages. In contrast, the prevalence of some sexual problems, such as pain or, among men, climax ing too quickly, is lower among persons in older age groups. Physical health is more strongly asso ciated with many sexual problems than is age alone; this suggests that older adults who have medical problems or who are considering treat ment that might affect sexual functioning should be counseled according to their health status ra ther than their age.
We only assessed the prevalence of specific sexual problems among sexually active persons; therefore, our findings are likely to underestimate the extent of sexual problems in the older popu lation. Moreover, this bias may increase with age, since persons who are experiencing sexual prob lems are more likely to discontinue sexual activ ity. Prospective, longitudinal data are needed to better understand the associations between sex ual problems and future sexual activity or relation ships. As with most sexuality research, an addi tional limitation of our study is the fact that the data were selfreported, although the interview methods are well accepted as being valid. 39 This report builds on several studies that have in formed an understanding of sexuality at older ages in the United States, 3,4,7,40 particularly by fill ing a void of information about older women's sexuality and using a design that overcomes the limitations inherent in studies of convenience samples or narrow clinical or consumerbased populations and studies with very low participa tion rates.
Many older adults are sexually active. Sexual problems are frequent among older adults, but these problems are infrequently discussed with physicians. Physician knowledge about sexuality at older ages should improve patient education and counseling, as well as the ability to clinical ly identify a highly prevalent spectrum of health related and potentially treatable sexual problems.
